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$\frac{\partial u}{\partial t}+u\cdot\nabla u+\frac{\nabla P}{\rho}=0’$.
$\nabla\cdot u+\frac{\partial w}{\partial z}=0$ ,




$\rho$ , $u=(u_{x}, u_{y})$ , $w$ , $P$ . ,
$\nabla=(\partial/\partial x, \partial/\partial y)$ , $g$ .
, $z$ , Lagrangian , $\rho$ , .
$\rho_{0}$ Boussinesq ,




$i \frac{\partial a(p)}{\partial t}=\frac{\delta H}{\delta a^{*}(p)}$ (3)
(Lvov and Tabak, 2004). $a(k, m)$ , $\Pi(x, \rho)=\rho dz/d\rho$ ,
) $\phi(x, \rho)$ , Fourier
$a(p)= \sqrt{\frac{2g}{\omega}}\frac{N}{|k|}\Pi(k,m)\sim+i\sqrt{\frac{2\omega}{g}}\frac{|k|}{N}\phi(k, m)\sim$ (4)
. ,\mbox{\boldmath $\delta$}/\mbox{\boldmath $\delta$}a* $a(p)$ $a^{*}(p)$ . $V^{p}$
$\mathrm{P}1,\mathrm{P}2$
Up,$\mathrm{p}_{1},p_{2}$ ’ $V_{\mathrm{p},p_{2}}^{p_{1}}=V_{p,p\iota}^{\mathrm{p}_{2}},$ $U_{p,p_{1)}p2}=U_{p,p2,P1}=U_{p_{1},p,\mathrm{p}2}$
. \mbox{\boldmath $\omega$}(k, m)
$\omega=\sqrt{f^{2}+\frac{g^{2}}{\rho_{0}^{2}N^{2}}\frac{|k|}{|m|}}$ (5)
. Fourier , $k_{z}$ , Fourier , $m$ , $m=$
$-g/(\rho_{0}N^{2})k_{z}$ . $N$ (Brunt-V\"ais\"al\"a) , $f$
.
(3) , (Zakharov et al.,
1992) , , $n(p)\delta(\mathrm{p}-p’)=\langle a(p)a^{*}(p’)\rangle$

















, , (5) $\omega$ $m$
$\frac{\partial n(\wedge\omega,m)}{\partial t}=\int d\omega_{12}dm_{12}(\delta_{0-1-2}^{\omega,m}|\hat{V}_{1,2}^{0}|^{2}(n_{1}n_{2}-\wedge\wedge n(\wedge n_{1}\wedge+n_{2})\wedge)$
$-\delta_{0-1+2}^{\omega,m}|\hat{V}_{2,0}^{1}|^{2}(\overline{nn}_{2^{-n_{1}(n+n_{2}))-\delta_{0\dotplus_{1-2}|\hat{V}_{0,1}^{2}|^{2}(\overline{nn}_{1^{-n_{2}(n+\hat{n}_{1})))}}}^{\omega m}}}\wedge\wedge\wedge\wedge\wedge$
+ (8)
. , $-(\omega/N)^{16^{\wedge}}n(\omega, m)$
, $-|k|^{16^{\wedge}}n(\omega, m)$
. , ,
$\omega\propto|k|/|m|$ . , , $\wedge n(\omega, -m)=n(\wedge\omega, m)$ , .
(8) 96 $\mathrm{x}144$ – .
$(\omega, m)=(5,5)$ , Gaussian






$\frac{\partial E(\omega,m)}{\partial t}=\int dm_{12}d\omega_{12}$ ( $\delta_{0-1-2}^{\omega,m}\omega I_{12}^{0}-\delta_{0\dotplus_{1-2}}^{\omega m}\omega I_{01}^{2}-$ +2\mbox{\boldmath $\omega$}I2l0).
$I_{12}^{0}=|\hat{V}_{1,2}^{0}|^{2}(n_{1}n_{2}-\wedge\wedge n(\wedge n_{1}\wedge+n_{2})\wedge)$ . ,I92 , 3
, .
$(\omega, m)$ 1 . (1) 1 $(\omega_{1},m_{1})$
$(\omega_{2},m_{2})$ $\omega_{1}I_{1,2}^{0},$ $\omega_{2}I_{1,2}^{0}$ .
, (1) 2 ($\omega_{1}$ , ml). $-\omega I_{2,0}^{1}$ , (1) 3 $(\omega_{2}, m_{2})$
$-\omega I_{0,1}^{2}$ . –
, .
183
1: . (1) 1,2,3 .
2: $(\omega, m)=(16,36)$ . $(\omega, m)=(16,36)$
, . $(\omega, m)=(16,36)$
.
2 $(\omega, m)=(16,36)$
. 2 $(\omega, m)=(16,36)$
. $(\omega, m)=(16,36)$ , $(\omega_{1}, m_{1})\sim(8,70),$ $(10, -30),$ $(30, \pm 10)$
, $(\omega_{1}, m_{1})\sim(8, \pm 100),$ $(60,10),$ $(30, -50)$
.
– .
$\mathrm{M}\mathrm{c}\mathrm{C}\mathrm{o}\mathrm{m}\mathrm{a}\mathrm{s}$ (1977) 3 . – , –
2 Induced
Diffusion $(\mathrm{I}\mathrm{D})$ . . ,
2 2





3: ( ) ( ).
. Lvov-Tabak
$E(\omega, m)\propto\omega^{-3/2}|m|^{-2}$ , Garrett-Munk $E(\omega,m)\propto\omega^{-2}|m|^{-2}$ .
Instability (PSI) , $\mathrm{M}\mathrm{c}\mathrm{C}\mathrm{o}\mathrm{m}\mathrm{a}s$ and M\"uler (1981) , ID
PSI .
2 , $\mathrm{I}\mathrm{D}$ $(\omega_{1}, m_{1})\sim(4, -4),$ $(14, \pm 18)$ ,
$(\omega, m)=$
$(16,36)$ . - , PSI $(\omega_{1}, m_{1})\sim$







Lvov-Tabak, Garrett-Munk . – ,
$-2$ $-2.5$ , Lvov-Tabak, Garrett-Munk
. , Lvov
et al. (2004) ,
.
1
. , $E(\omega, m)=e_{1}(\omega)e_{2}(m)$
. 3 , $10\leq\omega\leq 20$ $20\leq m\leq 40$
, $S(\omega;20,40)=E(\omega, 20)/E(\omega, 40)$ ,
$S(m;10,20)=E(10, m)/E(20, m)$ 4
. , $S(\omega;20,40),$ $S(m;10,20)$ –
. 3 $5\leq\omega\leq 30,10\leq m\leq 50$ –
185
$\omega,$ $m$
4: . , $S(\omega;20,40)=$
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